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Article Y. 

Calculous asp other Affections of the Pancreatic Ducts . 1 By 
George Woodruff Johnston, A.M., M.D., Senior Assistant House Sur¬ 
geon in the Woman’s Hospital, New York City: late House Surgeon in the 
Hospital of the University of Pennsylvania, Philadelphia. 

The earliest writer who mentions the subject of Pancreatic Calculi is 
Regnero de Graaf, who wrote in 1671. Since then instances have been 
met with from time to time, and recorded with more or less accuracy by 
writers both in Europe and in this country, the most recent being a case 
under the charge of Dr. William Pepper, at the Hospital of the University 
of Pennsylvania, in 1880. Altogether we have been able to collect thirty- 
jive cases in which, upon post-mortem examination, stony concretions were 
found in the pancreas. We cannot but believe that calculi are present 
in the pancreas far oftener than is supposed, and we can only attribute the 
paucity of medical literature upon the subject to the inexperience or care¬ 
lessness of the diagnostician or pathologist. 

In spite of the many difficulties which always attend the efforts of a col¬ 
laborator, we have succeeded, we think, in obtaining a fair amount of 
material upon this subject, and we have endeavoured in these “ Extracts” 
to summarize as much as possible the results of our work upon the patho¬ 
logical anatomy and symptomatology of calculous and a few allied affections 
of the pancreatic ducts. 

I. Pathology and Morbid Anatomy. 

1. Varieties of Calculous Concretions found within the Pancreas _ 

Before proceeding to a minute description of the calculous formations 
having their origin within the pancreas, it is well at the outset to refer 
briefly to the varieties into which such formations can be classed, and to 
mention— 

a. Free concretions, 

b. Calculous incrustations of the duct walls, and 

c. “Acne pancreatica,” 

as three general heads, under one or the other of which, all the in¬ 
stances of pancreatic calculi, contained in the reported cases, can easily 
be grouped. By far the greater number of stony formations observed be¬ 
long to the class of free concretions; but the other two conditions, though 
rare, have been sufficiently well described to render the distinctions be¬ 
tween the classes clear. 

a. Free Concretions. —It is difficult to give any generalization based 
upon the observed cases of free concretions, as the older writers adopted 


1 Extracts from Inaugural Thesis, University of Pennsylvania, 1883. 
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the most arbitrary standards of comparison, and as the reports of later 
authors are to a great extent incomplete. We have attempted to record, 
in the form of a table, all the instances which it has been possible to collect, 
in such manner as will most clearly present their many differences and 
peculiarities to the eye of the reader. (See table, pp. 406 and 407.) 

b. Calculous Incrustations of Duct Walls. —It occasionally happens 
that the inorganic constituents of the pancreatic juice, instead of being 
precipitated in the form of a free concretion, crystallize upon the walls of 
the ducts. 1 Calculous incrustations are thus formed, which occur as single 
points, or plates, or else layers covering the whole duct wall. 2 The origin 
of the two hollow concretions, described by Henry and Matani, can pos¬ 
sibly be explained in this way, 3 although that mentioned by the latter 
seems to be more of the nature of a free concretion, and has been con¬ 
sidered as such. And yet both were large, adherent to the interior of the 
pancreas, were hollow, and contained within their cavities a fluid (in the 
one case milky-white, in the other green), in which small granular con¬ 
cretions were suspended. 

It is well known that one of the changes which occur in the walls of 
the so-called Jcyste confirms is a chalky precipitation, sometimes so ex¬ 
pensive as to cover its whole internal surface. 4 In one of the cases re¬ 
ported by Recklinghausen, the cyst found in the pancreas was beyond 
question the result of the complete occlusion of the duct of Wirsung (by 
a calculus), and its subsequent dilatation. The contents of this cyst 
were made up in great part of altered pancreatic secretion, and its walls 
were studded in some places with thick white plates; in others with 
grayish layers, which glistened like mother-of-pearl; while in others still 
they were covered only by a thin film. 5 It seems to us that this descrip¬ 
tion agrees exactly with that already given of lime incrustations upon the 
inner wall of the pancreatic ducts, and it does not appear unlikely that we 
have here an example of such an incrustation formed simultaneously with 
the production of the calculus, and before any dilatation of the duct 

1 Klebs, Handbuchder Patholog. Anat., Berlin, 1876. Pankreassteine. 1 Bd., s. 544. 

.Delafield, Handbook of Post-mortem Examinations and of Morbid Anatomy, New 

York, 1872: The Pancreatic Ducts, p. 203. 

2 Klebs, ibid. 

3 Matani, Naturen genees-kundige Bibliotheek—door Eduard Sandifort, Graven- 
hage, 1765 : Waarneeming van Antony Matani, over eene steenagtige samengroejing van 
het alvleesch, in bet lyk van een’ mensche gevonden ; or, Gottingische Anzeigen von 
Gelehrten sachen, No. 10,1765. Antonii Matani observatio de lapidea pancreatis con- 

cretione in humano cadavere reperta.Henry, Journal de eliimie medicale, iv. 

serie, Paris, 1855: Recherches analytiques sur une concretion particuliSre du Pan¬ 
creas, tome i. p. 273 ; or, France medicale et pharmaceutique, 3e Annee, Paris, 1856 : 
Sur les concretions quo presente le pancreas, No. 6, p. 42.......Klebs, ibid. 

4 Klebs, op. cit. s. 547. 

5 Recklinghausen, Virchow’s Archiv, Berlin, 1864: Auserlerne pathologisch-ana_ 
tomische Beobachtungen, I. Drei Falle von Diabetes Mellitus, a. 30 Bd., s. 360. 
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ture 

Pepper, 18S0 Pancreas involved .... .. . ... . . . Along conrse of duct 

U.H. Reports in a large tumour were cysts, some con- 

l I containing calculi. taining calculi. 

Note.—T he description of pancreatic calculi embodied in this Table are as far as possible in the words of the authors quoted. 
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occurred. If this is so, many of the incrustations found upon the inner 
wall of p&ncreatic retention cysts are the result of the precipitation of the 
inorganic constituents of the secretion upon the duct walls prior to their 
dilatation, and therefore should not be ascribed to the later changes oc¬ 
curring in the cystic walls, nor be compared to the results of a prolonged 
endo-arteritis. 1 2 

c. Acne Paficreatica _The condition, sometimes met with in the 

pancreas, described by the pathologist Klebs, and called by him Acne 
Pancreatica, seems to have almost entirely escaped the notice of former 
investigators, 8 and Klebs himself fails to mention it in his article upon 
pancreatic concretions. 3 The pathological process involved consisted in 
a change of the normal pancreatic secretion into a fatty, chalky pap. 4 In 
the only case observed with any care, the exterior of the gland was 
covered by large light-yellow spots, which, like the acini, occupied a 
certain depth, and consisted of a thick, smeary, butter-like substance 
containing fat. The pancreatic duct was dilated and filled, as were the 
accessory ducts, with a pap-like mass, which contained pus elements and 
light particles of hardened protein. 5 Yellow spots similar to those above 
referred to, and having the appearance of blisters, were found by Klebs 
upon the surface of an enlarged pancreas. It is believed that these were 
cysts formed by the dilatation of the smaller branch ducts, and the clear or 
clouded semifluid mass which they contained was found to be composed 
partly of fat-globules, and partly of some cretaceous material. These 
spots may easily be mistaken for abscesses; for those small cysts which 
are only occasionally present in the acini, and are of no pathological 
importance; and, finally, for the small spots (from which chalk or tufts 
of fat-crystals can be expressed) found in a gland which has been the 
seat of chronic pancreatitis from obstruction of the portal vein. 

Only a few other cases have been met with which seem to us illustra¬ 
tive of the condition just described, viz., acne pancreatica. In them either 
the pancreatic ducts were found full of a chalky powder, 6 of an earthy, 
doughy substance, 7 or else the whole gland was converted into a tophaceous 

1 Klebs, op. cit. s. 547. 

2 Klebs, op. cit. b. 547.Gendrin, Histoire Anatomique des Inflammations, Paris, 

1826 : Pancreatites chroniques, tome ii. p. 263. 

3 Klebs, op. cit. s. 544. 4 Gendrin, ibid. 

5 Virchow, Verhandlungen der med. physik. Gesellscliaft zu Wurzburg, 1852 : Zur 

pathologisch-anatomischen Casuistik, 4, III. Bd., s. 366, cf. II. Bd.,s.53.Klebs, op. 

cit. s. 547.Friedreich, Ziemssen’s Encyclopedia of Medicine, New York, 1878 : 

Diseases of the Pancreas, Cysts, vol. viii. p. 615. 

6 Wilson, Medico-Chirurgical Transactions, London, 1842 : An account of a case of 
extensive disease of the pancreas, vol. xxv. p. 42. 

7 Schmitt, Zweifelhafte Schwanger, Wien, 1818.Klebs, op. cit. s. 547.Cornil 

et Kanvier, d’Histologie Pathologique, Paris, 1869-1873 : Kystes, t. ii. p. 974.Cornil 

and Ranvie^, Manual of Pathological Histology, translated by Shakespeare and Simes, 
Phila. 1880 : Cysts, p. 581. 
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or calculous mass. 1 It may be here remarked that the chemical composi¬ 
tion of such deposits differs in no way from that of free concretions. 

The cause of the formation of chalky masses or concretions in the pan¬ 
creatic ducts, or in the small retention cysts above described, is without 
doubt either a chemical alteration, brought about in the secretion of the 
gland through contact with the inflamed duct walls, or else an obstruction 
offered to the free outflow of the secretion by a local interstitial inflamma¬ 
tory thickening, or a catarrhal swelling of the lining membrane of the duct 
of Wirsung, or of any of the accessory ducts. The question of causation 
will, however, be dwelt upon at greater length in a later section. 

2. Location of Calculous Deposits _The seat of the various concre¬ 

tions found within the pancreas can, we believe, be most clearly shown 
by the subjoined analysis. It may be mentioned, however, that, in the 
only instance of calculous incrustation of the duct wall in which the seat 
of this incrustation is specified, the part of the duct of Wirsung situated 
midway in the gland was alone affected. With regard to the condition 
spoken of as acne pancreatica, a sufficiently detailed description has been 
already given. We will proceed then to the remaining class, viz., Free 
Concretions. 


Free Concretions. 




No. of 


Seat. 

instance*. 

c 

Exit. 

3 

I. Found in duct of Wirsung only. ^ 

Middle. 

Tail. 

1 

i 

Not specified. 

8 


Total. 

7 

f 

Exit. 


II. Found in branch ducts and in 1 

Middle. 

l 

duct of Wirsung.1 

Tail. 

l 

Throughout. 

7 


Not specified. 

2 


Total. 

11 

III. Seat not specified. 

Total. 

3 

IV. Found in abscess in pancreas . j 

Head. 

Centre. 

1 

1 


Total. 

2 

V. Found in cyst of pancreas . . j 

Head. 

3 

( 

In abscess in right lumbar re- 


VI. Exceptional cases. <, 

gion. 

i 


In peritoneal cavity .... 

i 


1 Meckel, Koreff, Dissertatio iuaug. med. gist, theoret. consid. icteri. Halse Magd., 
1759, § 12, p. 16. 
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3. Mode of Origin of Pancreatic Concretions. —Although the origin 
of pancreatic concretions depends upon some special functional or struc¬ 
tural alteration in or about the gland, yet we must consider these, in some 
cases, as the mere local manifestations of some general morbid condition. 
Disregarding the study of these general conditions, it will be necessary in 
the present section to refer to such local alterations only as are immedi¬ 
ately connected with the production and development of these concretions. 
For the sake of clearness we will divide these alterations into two classes, 
namely: Changes in the gland itself, or in the chemical composition of its 
secretion ; and Changes in the structure or relation of the surrounding 
tissues or organs. 

Among the many modifications, both functional and structural, of which 
the pancreas is the seat, those only are directly connected with the forma¬ 
tion of calculi which tend to prevent the free outflow of the pancreatic 
juice. A morbid change in any part of the gland structure, 1 2 especially at 
its head ; a a mucus plug, 3 or an already formed calculus lodged in the 
duct of Wirsung or any of the larger ducts; a catarrhal 4 5 or chronic inflam¬ 
matory condition with thickening of the same ; 6 an interstitial inflamma¬ 
tion with hyperplasia of connective tissue ; 6 or a biliary calculus which 
has found its way into the pancreatic ductare some of the many causes 
which go far to explain the origin of pancreatic calculi. The conditions 

1 Rokitansky, A Manual of Pathological Anatomy, Syd. Soc., London, 1849 : Ab¬ 
normities of the different ducts and their contents, vol. ii. § 2, p. 180.Portal, 

Cours d’auat. med. Paris, 1803; Pancreas engorgb par des concretions pieurreuses, 

t. v. p. 356.Salmade, Recueil pbriodiquede la Sociblb de Mbdecine de Paris, 1797-98: 

L’observation a l’histoire des anbvrismes, tome iii. p. 454.DufriSsne, Traitb de 

l’affection calculeuse du foie et du pancreas, Paris, 1851: Article deuxiSme, p. 494. 

Schupman, Hufeland’s Journal, 1841, iii. Geschichte einer scirrhosen Hypertrophie der 

Leber und des Pankreas, etc., xcii. Bd., s. 41.Wilson, loc. cit.Curnow, Trans. 

Path. Soc.., London, 1873, 23: Pancreas with numerous calculi in its ducts, vol. xxiv. 

p. 136.Muhlbauer, Neue Notizen (von Froriep) Weimer, 1822-1847.Devilliers, 

Revue mbdicale, Decembre, Paris, 1844, tome iii. p. 576.Eller, Collection Acadb- 

mique, Paris, 1755. Recherches sur la formation des pierres ou concretions, graval- 

leuses dans le corps humain, etc. Partie Etrangfcre, tome x. p. 85.Sandifort, Ob- 

servationes anatomico-pathologics, Lugd. Batav., 1777. Lib. iii. cap. iv. p. 73. 

Virchow, loc. cit. 

2 Cawley, London Medical Journal, 1788: A Surgical Case of Diabetes, etc., vol. lx. 

part iv. p. 286 ; also Sammlung Auserlerner abhand., Leipsig, 1789,13 Bd., s. 112. 

De Graaf, Tractat auat. med. de succi pancreatici natura et usu., Ludg. Batav., 1671, 

cap. vii. p. 112.Lieutaud, Hist. Anat. Med., Paris, 1767, liber i. § viii. obs. 1045, 

p. 244.Janeway, New York Medical Record, 1872: A ease of Calculi of the Pan¬ 

creas, etc., vol. vii. p. 357. 

3 Rokitansky, ibid. 

4 Curnow, ibid.Friedreich, op. cit. p. 615, and Calculi, p. 618.Klebs, op. 

cit. s. 547.Parsons, British Medical Journal, 1857, vol. i. p. 475. 

5 Recklinghausen, op. cit. b. Concretionen, Ektasien des Ductus Veroderung des 
Parenchyms des Pankreas. 

6 Deiafleld, op. cit. p. 202.Friedreich, op. cit. p. 615.Parsons, loc. cit. 

1 Klebs, op. cit. s. 544.Deiafleld, op. cit. p. 203. 
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are varied, it is true; the effects the same. Let there be an obstruction, 
a compression, a complete occlusion of the duct internal to the gland, 
and the secretion is dammed back, it accumulates and stagnates when it 
should escape, and those conditions most favourable to the precipitation of 
its inorganic constituents are all thus furnished. But who can say that 
there are not other and more remote causes, in addition to those which 
have been already mentioned? Is compression or complete occlusion of 
the ducts necessary? In atrophy, in morbid softening, especially in fatty 
metamorphosis of the gland structure itself, and lastly in scirrhoid indu¬ 
ration, the tissue of the duct becomes involved, the vital contractility is 
lost, dilatation ensues with stagnation of the secretion, 1 and the same 
effect is brought about in an entirely different manner. Instead of dila¬ 
tations and cysts being the result of duct occlusion, by a stone already 
formed, they have here become the cause of its formation, and yet it is in 
some cases most difficult to say, from a study of pathological appearances, 
which is the cause, and which the effect. 2 3 * * * * 

It is clear, then, that an obstruction to the free outflow of the pancreatic 
secretion will cause retention and accumulation of that fluid within the 
ducts of the gland, and thus favour the precipitation of its inorganic con¬ 
stituents. But it is possible that the secretion may become so altered in 
the nature or relation of its chemical components, as to bring about a 
deposition of its inorganic elements, without any preliminary obstruction 
or dilatation of the gland ducts. From a study of the reported cases of 
calculous disease of the pancreas, it will be seen that in many instances 
calculi have been found within the gland where no obstruction of the ducts 
had existed, such as described in the foregoing and succeeding pages. 8 It 
now, therefore, remains to be seen wlmt are the changes in the pancreatic 
secretion which result in the formation of calculi, and how these changes 
are brought about. By a comparison of the chemical constitution of the 
normal pancreatic juice with that of pancreatic calculi, one will be struck 
by the following facts : In three analyses given of the former, lime, 
whether in combination with organic matter, or as free phosphate of lime, 

1 Rokitansky, loc. cit. 

2 Gould, Catalogue of the Anatomical Museum of the Boston Society for Medical 

Improvement, Boston, 1847: Several pancreatic calculi, extensive disease of the pan¬ 
creas, §§ 575-6, p. 173.Dufrdsne, loc. cit. 

3 Matani, loc. cit.Baillie, The Morbid Anatomy of the Human Body, London, 

2d ed. 1812, p. 115, and, London, 1833, Calculi of the Pancreas, p. 222.Elliotson, 

The Principles and Practice of Medicine, 2d ed., London, 1846: Diseases of the Pan¬ 
creas, p. 1009 ; also, Medtco-Chirurg. Trans., London, 1833, on The Discharge of Fatty 

Matters from the Alimentary Canal and Urinary Passages, vol. xviii. p. 67.Bonetus, 

vide Bigsby, loc. cit.Gould, op. cit. § 575.Clayton, Medical Times, London, 

1849: A case of Calculi of the Pancreas, etc., vol. xx. p. 37...,...Henry, loc. cit. 

McCready, New York Journal of Medicine, 1856: A case of Pancreatic Calculi, in 

Proceedings of Patholog. Soc. p. 78.Recklinghausen, op. cit. 1, a.p. 360.Cornil 

et Rauvier, loc. cit.Cornil and Ranvier, trans. loc. cit. Schmitt, loc. cit. 
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is present only in very small amount, or, as in a fourth analysis, is not 
mentioned at all; whereas, in the various chemical examinations made of 
the latter, lime, both as a phosphate and as a carbonate (an element not 
found at all in normal pancreatic juice), is present in very large amount, 
and forms either the entire calculus, 1 or else by far the greatest part of it. 2 
In addition to the carbonate of lime already mentioned, three other inor¬ 
ganic substances have been found in pancreatic calculi, which, according 
to the analysis above referred to, have no place in the pancreatic juice ; 
they are the chlorate of sodium, 3 carbonate of magnesium, 4 and oxalate of 
lime. 5 

In conclusion, let us bear in mind the close analogy which exists 
between the pancreas and its kindred salivary glands, in both of which 
calculi are found, produced by the same general causes, and followed by 
the same effects. 6 7 How does the chemical composition of salivary cal¬ 
culi compare with that of the salivary fluid? It has been remarked, 
that the saliva from which salivary calculi are formed, must be in an 
unhealthy state, for, while these concretions consist chiefly of phosphate 
of lime, sometimes containing as much as ninety-four per cent, of that 
salt, little, if any, is to be found in the normal salivary secretion.’ From 
this it is clear, that in true salivary calculi, as in those of pancreatic 
origin, the quantity of the salts of lime is much greater than in the fluids 
secreted by these glands. The means, by which the pancreatic secretion 
is so changed inside the body as to bring about a precipitation of its 
inorganic constituents, must still remain a matter of doubt. Various 
explanations have been advanced, but none are entirely satisfactory. 
It is possible that physiological variations are occasionally present in 

1 See in Table of Free Concretions. Baillie, Gould, and Collard: Henry, La France 

Mod. et Pharm., op. cit. p. 42.Pemberton, on Various Diseases of the Abdominal 

Viscera, Richmond, Va., 1830: chap. iv. The Pancreas, p. 64. 

2 See in Table of Free Concretions: Clayton, Clark, McCready, Recklinghausen, Cornil 

and Ranvier, Janeway, Curnon; also, Wilson, loc. cit., Rokitansky, loc. cit.Gross, 

Pathological Anatomy, Phila. 1845: Of the pancreas, chap. xxiv. p. 689.Henry, 

La France Med. et Pharm., loc. cit. p. 42.Wollaston, see Pemberton and Henry, 

ibid. 

3 Henry, ibid. 4 Henry, Journal M4d. et Pharm., loc. cit. 

6 Golding Bird (See Wilks & Moxon, Lectures on Pathological Anatomy, Phila. 

1875: Diseases of the Pancreas, Calculi, p. 470). 

6 De Graaf, loc. cit., Eller, loc. cit., Matani, loc. cit., Rokitansky, loc. cit., Henry, 
La France M4d. et. Pharm., loc. cit.; Friedreich, op. cit. p. 618 ; Wilks & Moxon, loc. 

cit., Portal, loc. cit.Becourt, Recherches sur le pancreas, TliiS-e, Strasbourg, 1830: 

Concretions inorganiques, § 5, p. 69.MondiSre, Archives Giuerales de Mddecine, 

ii. Serie, Paris, 1836: Recherches pour servir & l’histoire pathologique du pancreas, 
tome xii. p. 147.Bigsby, Edinburgh Medical Journal, 1835: Observations on Dis¬ 
eases of the Pancreas, vol. xliv. p. 97.R. D., Dictionnaire de Mddecine, Paris, 1841: 

Maladies du Pancreas, concretions osseo-pieurreuses, tome xxiii. p. 65. 

7 Jones & Sieveking, A Manual of Pathological Anatomy, Phila. 1854: Abnormal 
conditions of the pancreas and other salivary glands, p. 532. 








1883.] Johnston, Calculous Affections of the Pancreatic Ducts. 413 

the composition of the pancreatic juice, as in the secretion of other 
salivary glands, in which occur temporary changes in quantity, in 
colour, in consistency, and, as indicated by the taste and alkaline or 
acid reaction, in chemical constitution. 1 Further, local changes in the 
tissue of the secreting portion of the pancreas, 2 or in that of its ducts, 
may produce such an influence upon the secretion as would lead to the 
crystallizing out of its less soluble salts. It has been said that the excess 
of phosphate of lime present in calculi is most probably caused by an irri¬ 
tation or inflammation of the mucous membrane lining the ducts, 3 and if 
this be true, there can be but little doubt that an excess of this pbos- 
phatic salt, which, as we have seen, is present in nearly all pancreatic 
calculi, can be formed in like manner in the ducts of the pancreas. 

It seems proper, before leaving this part of our subject, to record in 
brief the chemical analyses made of two pancreatic calculi, which, for 
obvious reasons, are not to be found in the list of free concretions, 4 with 
the analyses of two salivary calculi, in order to illustrate the close analogy 
which is said to exist between pancreatic and the so-called salivary calculi. 

1.® A pancreatic calculus, wt. 9.06 gm., contained— 


Phosphate of lime ....... 72.30 

Carbonate of lime ....... 18.90 

Phosphate of soda . . .... traces 

Chlorate of sodium . . . . . . . “ 

Animal matter . . . . . . . 8.80 


In 100.00 parts. 

2. 6 A pancreatic calculus found in canal of Wirsung of an ox con¬ 
tained— 

Carbonate of lime ....... 91.65 

Carbonate of magnesium ...... 4.15 

Organic matter ....... 3. 

Water ......... 1.20 


In 100.00 parts. 


3. 7 


A salivary calculus found in Steno’s duct of a woman contained— 


Phosphate of lime ....... 55 

Carbonate of lime . . . . . . . 15 

Animal matter ........ 25 

Oxide of iron ........ 2 

Magnesium ........ traces 

Waste ..8 


In 100 parts. 


1 Rokitansky, loc. cit.Friedreich, op. cit. p. 618. 

2 Recklinghausen, op. cit. i. b. 

3 Recklinghausen, ibid.Jones & Sieveking, loc. cit. 

4 Henry, Journal de Chemie Medieale, op. cit. p. 273. 

5 Henry, Journal M6d. et Pharm., loc. cit. 

6 Schulze, Journal liir p. Chemie, xxxix. p. 29: Rap. an de Berzelius, 1848, p. 412: 
cf. Henry, ibid. 

7 Lassaique,Traits de Ch4mie, tome ii. p. 614: cf. Henry, ibid. 
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4. 1 Another salivary calculus contained— 

Phosphate of lime ....... 75. 

Carbonate of lime ..20. 

Animal matter 1 

Waste J.°' 

In 100 parts. 

The changes in the parts or tissues adjacent to the pancreas, which are 
of force in the production of pancreatic calculi, are as numerous and as 
varied as those within the gland itself. Yet we will find the same thing 
here as there, different causes witli like effects; an obstruction to the free 
escape of the pancreatic secretion, a stagnation, an inspissation, and the 
formation of a calculus, with all the train of phenomena attending thereon. 
And we repeat here what has been said in a former section, not only that 
calculi, by occluding the pancreatic ducts, cause their dilatation and 
the formation of retention cysts; but that these cysts, whether so formed 
or not, favour in their turn the production of calculi, 2 and that, therefore, 
whatever causes are assigned for the development of retention cysts can 
also be considered as secondarily productive of calculi. From a careful 
study of the cases of pancreatic calculi which we have collected, we find 
no instances in which the production of a concretion has been caused by 
compression of the excretory duct through changes outside of the gland ; 
nevertheless, since such compression is possible, and may have been over¬ 
looked, we cannot refrain from briefly referring to some of the changes 
whereby it may be brought about. Among these may be mentioned 
peripancreatic induration and adhesions, especially near the head of the 
gland; 3 gall-stones lodged in the common duct and pressing upon the duct 
of Wirsung ; 4 a cancerous growth in the duodenum ; 5 and, finally, changes, 
as the result of which the pancreas becomes displaced. 6 

4. Mode of Escape of Pancreatic Calculi _Pancreatic calculi may 

escape into the duodenum, accompanied by a paroxysm of pain or colic, 
similar to that which attends the passage of biliary or of renal calculi. 7 
This, instead of being only a probable method of escape, 8 is, we believe, 
not at all infrequent. 9 No case in which a direct observation has been made 
can, however, be brought forward in proof of this assertion. As will be 

1 Lecannau, Journ. de Pharm. et de Chir., Deeembre, 1837, p. 636. 

2 Virchow, Die Kraukhafteu Gesehwiilste, Berlin, 1863, i. Bd., s. 376.Friedreich, 

op. cit. p. 615. 

3 Hoppe, Virchow’s Archiv, 1857, xi. Bd. s. 96: cf. Friedreich, ibid. 

4 Engel, Oesterreich med. Jahrbiicher, 1841: xxiii. u. xxiv. Bd. 

5 Friedreich, op. cit. pp. 601-15. 6 Engel, ibid ; Friedreich, ibid. 

7 Friedreich, op. cit. p. 618. 

8 Ancelet, Essai Analytique sur l’anatomie pathologique du Pancreas, ThSse, Paris, 

1856, tome i. p. 27. 

9 Pemberton, loc.cit.,Portal, loc. cit.: cf. DufrSsne.Schupman,loc. cit., Wilson, 

loc. cit., Clayton, loc. cit. 
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discussed in a later section, it is almost impossible to tell from symptoms 
whether a pancreatic or biliary calculus is being passed, nor is it easy to 
recognize pancreatic concretions in the stools. It is, nevertheless, possible 
that in many of the cases which we have collected where, during life, pain, 
more or less characteristic, was present, and after death pancreatic, but 
no biliary calculi, were found, nature had sought this mode of relief. 1 2 

It is known that calculi, acting as foreign bodies within the pancreas, 
sometimes give rise to inflammation and ulceration, with subsequent per¬ 
foration of the gland substance. In one reported case perforation was 
found at the post-mortem examination, and, although several calculi had 
remained in the pancreas, one had escaped into the abdominal cavity. 
The patient’s death was attended with symptoms denoting internal hem¬ 
orrhage, and a large quantity of coagulated blood was found within the 
peritoneal sac. 3 In another case, the record of which is rather obscure, 
one concretion was found in the pancreas, and several others in an abscess, 
situated in the mesentery and opposite the point (the right lumbar region) 
where, during life, the patient suffered the greatest pain. 3 Although no 
lesion of the pancreas was noted, it is not unlikely that the calculi escaped 
in the same manner as is mentioned in the last case. A later writer describes 
this abscess as peri-pancreatic, but we do not think that the original ac¬ 
count warrants this construction. 4 

5. Results folloiving the Impaction of Calculi in the Ducts of the 
Pancreas. 

a. Dilatation of ducts and formation of cysts. 

Hemorrhagic cysts. 

Hemorrhage into the pancreas. 

Dilatation of the ducts of the pancreas, with or without the subsequent 
development of cysts, is one of the results which most often follow the 
formation of calculi within the gland. 5 Yirchow, having in mind the 
close analogy (already pointed out) which exists between the pancreas and 
the salivary glands of the mouth, has given the name Ranula Pancreatica 

1 Wilson, loc. cit.Mercklin, Ephcm. nat. cur. decur., Frankfort und Leipsig, 

1678: De ingen. calc, in mesen. et pan. repert, Ann. 8, obs. 50, p. 78.Galiati, De 

morbus duobus observ. 1758, p. 26; or Comment. Bonon, tome iv. p. 34. (Note.— 
It has been impossible to gain access to these two works. The case is quoted by 
Sandifort, Momliere, R. D., Bficourt, and by others.) Eiliotson, Med. Chirurg. Trans., 

loc. cit.Schupman, loc. cit., Gould, loc. cit., Clayton, loc. cit., Dufr&sne, loc. cit. 

..Clark, London Lancet, Aug. 16, 1851: A case of disease of the pancreas, etc. 

Fournier, Anc. Journal, tome xlv. p. 149; or, more correctly, the journal being better 
known under its more recent name, Journal de medecine, chirurgie, pharmacie, Paris, 
1776, tome xlv. p. 149. 

2 Clayton, loc. cit. 3 Mercklin, ibid. 

4 Klebs, op. cit. s. 544. 

5 Matani, Baillie, Schupman, Gould, Rokitansky, DufriSsne, Clark, Virchow (Ver- 

hand. der Med. physik. iii.), Ancelet, Recklinghausen, Cornil & Ranvier, Janeway, 
Curnow, Fournier, Meckel and Deiafield. 
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to all dilatations of the pancreatic ducts leading to the formation ot cysts. 1 
This dilatation of the ducts of the pancreas is due to a distension of their 
walls by the mechanical pressure of a retained secretion. The degree of 
dilatation, other things being equal, is in direct proportion to the com¬ 
pleteness of the obstruction to the outflow of the pancreatic juice. 
Although a calculous concretion is one of the usual and most effective 
causes of this obstruction, nevertheless many other changes, both within 
and without the gland, undoubtedly produce the same effect. These 
alterations have been already briefly referred to,* but many others exist 
which it is not our intention at present to describe. 3 It suffices to say, 
given an impediment, complete or partial, to the free escape of the pan¬ 
creatic secretion, and the most natural result is a mechanical distension 
and dilatation of the ducts behind the obstructed point. 

Among the cases of pancreatic calculi collected, dilatation of the main 
duct is the result of obstruction the most frequently observed. Generally, 
this dilatation represents only an exaggeration of the normal calibre of 
the duet, which throughout the greater part of its length is more or less 
uniformly dilated. 4 If, however, the obstruction is near the point of exit 
into the duodenum, and is complete and continued, the dilatation does 
not cease here, but the accessory ducts in their turn become enlarged, 5 
presenting the appearance of diverticula, opening into the duct of Wirsung, 
and separated from one another by valvular folds or transverse ridges, 
formed by the coats of the ducts, which may be either thickened or at¬ 
tenuated. 8 Again, instead of these c'ose-set expansions, there may exist 
at intervals single fusiform dilatations. 7 It is possible for the accessory 
ducts to undergo dilatation without the involvement of the main duct. 
Thus they may become closed at their exit by the presence of a calculus, 
by local interstitial inflammatory thickening, or by catarrhal swelling of 
their lining membrane, with or without the collection of a stringy ca¬ 
tarrhal secretion, the main duct remaining patent throughout. The de¬ 
gree of dilatation, depending as it does upon the conditions already pointed 
out, varies considerably in different cases. We have the size of the dilated 
main duct compared to that of a quill, 8 of the thumb, 8 it is said to be 


1 Virchow, Die Krankhaftcn Geschwtilste, loc. eit.Parsons, British Medical 

Journal, June 15,1857, vol. i. p. 475. 

2 Reference may here be made to the section on the Mode of Origin of Pancreatic 


Concretions. 

3 Klebs, loc. cit.: Cysts, p. 547.Friedreich, loc. eft.: Cysts, pp. 600-15.Par¬ 


sons, loc. cit. Cornil & Ranvier, loc. cit.: Kystes, p. 974 : Trans. Cyst., p. 581. 

Virchow, loc. cit.Ancelet, loc. cit.: Kystes, p. 20...Rokitansky, loc. cit.Gru- 

veilhier, Traite d’anatomic pathologique g6u4rale, Paris, 1850 : Kystes Paneriatiques, 


tome iii. p. 805. 

4 Klebs, op. cit. s. 547.Meckel, Baillie, Gould (op. cit., § 575), Rokitansky, 

Virchow, Ancelet, Recklinghausen, and Cornil et Ranvier. 


6 Matani, Janeway, and Curnow. 

« Klebs, Rokitansky, Friedreich, and Recklinghausen. 

3 Rokitansky. 8 Rokitansky. 8 Matani. 
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dilated, 1 much dilated,* or prodigiously dilated. 3 In one case only was 
an accurate measurement made, when the diameter of the duct was found 
to be one inch. 4 

The study of the cysts, or, as the Germans are pleased to call them, 
Ektasien, resulting from an extensive and continuous impediment to the 
outflow of the pancreatic juice, is an extremely interesting one, and will 
be briefly alluded to as one of the many results following the impaction 
of concrements. All such cysts found in the pancreas belong purely to 
the class of retention cysts, and although in some cases extensive secon¬ 
dary changes seem to render their origin doubtful, yet it is comparatively 
easy to exclude pouches beginning outside of the pancreas, even though 
pushing aside its glandular tissue, and entering into communication with 
its duct, aneurismal dilatations of arteries in the gland, and, finally, cysts 
originating from entozoic formation. 6 

Cysts of the pancreas present many varieties in form and size, have 
been studied with some care by pathologists, and are of the utmost symp- 
toinatological importance. Two distinct classes are met with : those which 
emanate in an extreme degree of dilatation of the main duct of the pan¬ 
creas, and the small multiple cysts originating from a similar dilatation 
of the small ducts within the acini, or of the terminal vesicles of the 
gland. The former sometimes attain an immense size, in one case meas¬ 
uring three by four inches; 6 in others compared to the size of a child’s 
head. 7 Their form is generally spherical or oval, 8 but varies extensively 
in different cases. 9 

Whereas, in ordinary dilatation of the main or of the accessory ducts of 
the pancreas, and also in the first period of the history or development of 
a cyst, there is a simple retention of the secretion without any notable 
alteration in the walls of the duct or cyst, or in the secreting structure of 
the gland itself, yet, in the second period, in the kyste conjirme, changes 
occur which cannot be passed over unnoticed. Here the cyst walls be¬ 
come thick, fibrous, tough, cartilaginous, or even ossified. Their in¬ 
ternal surface may be smooth, or may present changes similar to those 
which occur on the internal surface of arteries, namely, fatty or chalky 
precipitations or aggregations, such as are seen in the later stages of endo- 
arteritis. In other instances the walls of very large or old cysts become 
the seat of albuminoid or of purulent infiltration. The mischief does not 
however stop here ; the constantly enlarging cyst, with its thickened and 
hardened walls, encroaches upon the substance of the gland itself, and the 

1 Ancelet, Janeway. 2 Curnow. 8 Baillie. 

4 Gould, op. cit. § 575. 

6 Recklinghausen, op. cit. i. a. 6 Gould. 

7 Recklinghausen, Ancelet, Becourt.Duponchel, Soc. Med. d’Bmulation, Paris, 

1824, tome ix. p. 76. 

8 Recklinghausen, Gould. 8 Krebs, Friedreich, etc. 
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result of this pressure is seen in morbid alterations of the gland paren¬ 
chyma. Through chronic interstitial growth and induration the entire 
gland structure, even to its last acinus, atrophies, loses its function, and 
is completely destroyed, or again is entirely replaced by adipose tissue. 

The nature of the contents of pancreatic cysts varies so constantly 
that it would be impossible to embody in any one description all of the 
peculiarities met with. In some cases cysts were found filled with the 
altered secretion of the gland ; in others, with a pure mucus; again, 
with a serous fluid; but, in a large proportion, products of retrograde 
tissue metamorphosis, broken-down cells, cholesterin crystal, purulent 
matter, or blood extravasations, with crystals of hsematoidin, were present. 1 2 

Lastly, as has been already mentioned, calculous concretions are some¬ 
times formed within old pancreatic cysts. Under the head of Acne Pan- 
creatica, the contents of small cysts have been described at sufficient length 
in a former section. 

The quantity of fluid present in a cyst will, of course, vary with its 
size ; the largest amount of which we have record was between ten and 
fourteen ounces. 

Many and varied are the changes induced in the surrounding tissues 
and organs by the presence of pancreatic cysts; in fact, the contents of 
both the epigastric and hypochondriac areas may become more or less in¬ 
volved by the proximity of the diseased structures, and present the most 
remarkable variety of pathological processes. Those which most properly 
concern us are such as will, if accurately understood, be of use in enabling 
us to recognize during life the seat and nature of the disease. These 
lesions are, as a rule, simply the result of pressure, and will necessarily 
vary with the size and situation of the tumour. And, again, as an aneu¬ 
rism of the thoracic aorta, by pressing upon the trachea, without neces¬ 
sarily causing any alteration in its structure, will produce marked if not 
fatal symptoms ; so a cyst of the pancreas, by mechanical pressure alone, 
will endanger if not end life. The changes which are ordinarily found 
consist, in the majority of cases, in the formation of morbid adhesions, 
from which the most singular distortions result. None of the contents of 
these regions escape implication. The portal vein, 3 inferior cava, 5 and 
splenic vein ; 4 the pylorus, 5 duodenum, 6 colon,’ gall-bladder, and biliary 
passages; 8 the stomach, 9 liver, 10 spleen, 11 and right kidney; 12 and, lastly, 
the solar plexus of nerves ; 13 may all be structurally involved or locally 
displaced, rendering diagnosis most difficult, and post-mortem examination 
most unsatisfactory. 

1 Pepper, Centralblatt fiir die Med. Wisseneh. 1871, p. 156. 

2 Dufrtene, Recklinghausen. 3 DufrSsne, Klebs. 

* Recklinghausen. 5 Fournier. 6 Gould, DufrSsne, Fournier. 

’ Fournier, Parsons. 8 Dufrtisne, Fournier. 9 Gould, Recklinghausen. 

10 Gould. 11 Recklinghausen. 12 Fournier. 

13 Recklinghausen. 
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In the positions occupied by cystic enlargements of the pancreas, there 
is not enough similarity to enable us to deduce any clinical laws. Thus 
the tumour may be situated below the right lobe of the liver, and between 
the intestines and the posterior wall of the abdomen, 1 at the entrance of 
the common duct into the duodenum, 1 between the left end of the stomach 
and the upper end of the spleen, 5 midway in the pancreas, 4 or in the left 
hypochondrium. 5 Finally, with regard to their termination, large pan¬ 
creatic cysts may rupture, their contents being discharged into the duo¬ 
denum, stomach, or peritoneal cavity, and so cause death. 6 

Before closing our remarks upon cysts of the pancreas, the subject of 
hemorrhagic cysts is deserving of notice, and with it will be incorporated 
a short account of hemorrhages into the pancreas, for, owing to the close 
analogy which exists between these two conditions, it is thought desirable 
to discuss them together. 

Old pancreatic cysts frequently contain more or less blood (generally 
disorganized, and of a chocolate-brown colour), which, if coagulated, con¬ 
stitutes the so-called hatmatoma. 1 On the other hand, fresh, red extra¬ 
vasations are occasionally met with. It is necessary, in speaking of 
hemorrhage proper, to distinguish between that form which results from a 
passive congestion of the gland, dependent upon some cen ral obstructive 
disease, along with chronic inflammatory changes in the vascular system,* 
and hemorrhages which take place into the gland, the result of the rupture 
of vessels which have undergone a primary fatty degeneration. 9 These 
constitute the so-called apoplectiform hemorrhages into the pancreas. 
The second of these conditions is admirably illustrated by three cases, the 
report of which was published in a foreign journal a few years since. 10 In 
the first the individual was apparently in perfect health; in the second, 
an epileptic, otherwise healthy; in the third, a drunkard. They were all 
quite corpulent. In each case death occurred suddenly, and without ap¬ 
parent cause, while after death extensive fatty degeneration of the pan¬ 
creas was observed. The hemorrhage in one case was more of the 
nature of a bloody infiltration of the gland substance. In another the 
infiltration was also observed around the gland ; while in the third there 
was a somewhat extensive hemorrhage into the pancreas. In two of these 
cases there was also an effusion of blood into the duodenum. Since the 
quantity of extravasated blood was in no case sufficiently large to bring 

1 Gould. 2 Dufrisne. 3 Clark. 

4 Recklinghausen. 5 Parsons. 6 Friedreich, Pepper, Klebs. 

7 Klebs, Ancelet, ann. med. Stork, Vin. Wien, 1757, Gould, Duponchel, Clark, Pep¬ 
per ; Gros, Archives GcSn. de Med., Paris, 1849, IVe eerie, vol. xix. p. 215. 

8 Friedreich, Stork; Rugg, London Lancet, May 18,1850 : Fatal Hemorrhage from 
Pancreas. 

9 Friedreich. 

10 Zenker, Tagblatt der 47 Versaminlung deutsches Naturforscher und Aerzte in 
Breslau, 1874, s. 211. 
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about speedy dissolution from hemorrhage, i. e., direct loss of blood ; and 
since in each case great hyperasmia of the semilunar ganglion was noticed, 
without structural alteration in nerve cells or fibrillae, the cause of instan¬ 
taneous death is explained on the theory, that the suddenly enlarged 
pancreas, by pressure on the semilunar ganglion, and solar plexus of 
nerves, produced an immediate arrest of the heart, by a reflex inhibition 
exerted through the vagus nerve, as in Goltz’s familiar experiment with 
the frog. 

6. Inflammatory Changes _Of those secondary conditions which are 

the result of the presence of calculi within the pancreas, duct dilatation 
and cyst formation are certainly the most interesting when viewed from a 
pathological standpoint; and, moreover, when excessive, by revealing to 
the diagnostician the presence of a local swelling, serve to explain many 
obscure and intractable symptoms. But, while acknowledging the greater 
interest of that part of our subject, it is necessary to enumerate at least 
the alterations of structure which result when the pancreas becomes the 
seat of stony concretions. These are in the main similar, when con¬ 
sidered as mere pathological processes, to changes occurring in any other 
gland, and depend primarily upon inflammation. The pancreas may thus 
become the subject of acute, subacute, or chronic inflammatory processes ; 
those which to us are of the greatest interest being the acute, suppurative, 
and the chronic interstitial inflammations. There is no doubt that the 
duct-wall first becomes the seat of change, and a condition is described 
in which it was found thickened, through an increase in the surrounding 
connective-tissue substance, its lining cells having undergone marked 
alterations. 1 No accurate description of duct inflammation resulting from 
the irritation produced by a calculus is, however, given by systematic 
writers. Dr. Boland G. Curtin, of Philadelphia, has reported a case of what 
he believes to have been a primary catarrhal inflammation of the ducts of 
the pancreas. 2 The microscopic examination of the specimen showed a 
condition of things not very dissimilar to the description just given. Dr. 
Curtin suggests, however, that the inflammatory process may have begun 
in the duodenum, and from thence involved the pancreatic duct second¬ 
arily, this theory being borne out by the fact that during life symptoms of 
intestinal derangement preceded any evidences of pancreatic obstruction. 
Whether a primary catarrhal inflammation of the pancreatic ducts is pos¬ 
sible, must of course remain an open question ; but that such an inflam¬ 
mation, whether primary or secondary, will give rise to subsequent changes 
in the pancreas, should it affect the duodenal end of the duct of M irsung 

1 Cornil and Eanvier, loc. cit. 

! A Contribution to the Pathology and Therapeutics of the Pancreas. A paper read 
before the Pennsylvania State Medical Society, 1881, by Dr. Roland G. Curtin, of 
Philadelphia. 
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alone, or be confined to the smaller branch ducts, is a fact proven by the 
case of Dr. Curtin, and by the results recorded by other investigators. 

It is possible, though of rare occurrence, to have an inflammation accom¬ 
panied by depositsof purulent matter in the gland structure. We have been 
able to collect but three cases in which this condition was the result of the 
presence of calculi. In one, the head of the pancreas was merely touched 
with points of ulceration ;* in a second, an abscess of the size of a nut, 
containing much purulent matter and many calculi, was found in the 
centre of the gland ;* while in a third, a very large abscess, containing 
calculi, and having for its walls the dilated head of the gland, was dis¬ 
covered. 1 * * * 5 Such abscesses may open in any direction ; the second referred 
to discharged a part of its contents into the stomach through a hole the 
size of a thumb. 

A chronic interstitial inflammation of the pancreas is described, which 
by hyperplasia of connective tissue may lead to hypertrophy, atrophy, 
induration, and fatty degeneration. The condition of hypertrophic cir¬ 
rhosis is rare. Atrophic cirrhosis is common, and the induration accom¬ 
panying it is marked. This induration, which may give to the gland a 
feeling of cartilaginous hardness, has very often been confounded with 
scirrhus, so that in many cases of supposed cancerous disease, there is no 
doubt that the real lesion was one of cartilaginous induration.* 

a. Fatty Changes —In speaking of fatty disease of the pancreas, a dis¬ 
tinction must be drawn between the condition known as lipomatosis and 
the true fatty degeneration, or transformation graisseuse. In the first 
of these, fat develops in the interacinous connective tissue, or else on the 
periphery of the gland, pushes its way in, and produces atrophy and even 
complete destruction of its proper secreting structure, the whole gland 
being converted into a mass of fat. 5 The second is a true fatty metamor¬ 
phosis, beginning in the gland cells, and leading to complete destruction 
of the acini and subsequent atrophy of the whole viscus. 6 7 These two 
conditions are to a certain extent inseparable, and since no microscopic 
examination was made, it is impossible to say whether, in the two reported 
cases of pancreatic calculi in which fatty changes in the gland were the 
result, fatty infiltration or fatty degeneration existed alone or together. 1 

1 DufrSsne. 2 Muhlbauer. 5 Fournier. 

4 Cawley, Salrnade, Sehupman, Friedreich, and Klebs. 

5 Maier, Archiv der Heilkunde, Leipsig, 1865; Fall von ausgezeichnete (r) Ver- 

fetlung der Pankreas, 8. 168.Klebs, op. eit. s. 562.Friedreich, op. cit. p. 624. 

.Cornil et Kanvier, op. cit. tome ii. p. 970 : Digeniresceuce graisseuse.Becourt, 

op. cit. p. 50. 

6 Jones, Med.-Chirurg. Trans., London, 1855 : Observations respecting Degeneration 

of the Pancreas, p. 195.Salter, Encyclopedia of Anatomy and Physiology, Part 

XLIV.Rokitansky, Lehrbuch der Patholog. Anat., 1861, iii. s. 313, 369.Be¬ 
court, op. cit. p. 50.Ancelet, op. cit, p. 29.Bock, Lehrbuch der Pathol. Anat., 

Leipsig, 1847 : Pankreas, § 7, s. 669.Cruveilhier, loc. cit. 

7 Clark, loc. cit., Recklinghausen, op. cit. 16. 
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II. Symptomatology. 

In endeavouring to inform ourselves with regard to the symptomatology 
of calculous disease of the pancreas, the same difficulties are encountered 
as beset our studies of its pathological anatomy. The older writers are as 
obscure in their description, and brief in their enumeration of symptoms, 
as they are obscure and brief when pathological conditions were to be 
described or enumerated. And more, in modern times, instances of cal¬ 
culous disease of this gland are rather regarded as curiosities to be alluded 
to by a pathological anatomist, than as subjects worthy the study of a 
clinician. And considering, as we must, the great number and variety of 
those diseases with which the active practitioner daily comes in contact, and 
which still remain so intractable to all therapeutic resource, we can w’ell 
understand how a condition, relatively so rare as calculous disease of the 
pancreas, a condition about which we can learn so little from literature, 
either past or contemporary, whose history and causation are so obscure, 
whose diagnosis is so difficult, and whose treatment is so ineffectual, 
should fail to receive more than superficial study, or passing mention. 
Therefore, when, as here, we leave aside the study of the lesion, its cau¬ 
sation, and its treatment, and confine ourselves solely to those signs and 
symptoms which would lead us to infer its presence, we cannot hope to 
find anything so characteristic as is revealed by the physical exploration 
of the chest, or the temperature curve of a fever. 

The pancreas, it is true, plays a most important part in the great act of 
digestion, but when, by disease, its functions are perverted or destroyed, 
so intimate are both its structure and functional connection with the other 
members of the same great system, and so great may be its pathological 
alterations, without there being any tangible evidence of the same, that 
from the start our diagnosis becomes most difficult. But even should dis¬ 
ease be located in the pancreas, it would be almost, if not completely 
impossible, to differentiate, for example, between cancerous and calculous 
disease of that organ. It will be our endeavour, in the following pages, 
to make, from a study of the cases at our command, a complete, but we 
fear an unsatisfactory recapitulation of the various views advanced from 
time to time upon the symptomatology of this disease, and to give due 
weight to such as seem to us of the greatest clinical importance, both in 
pure, uncomplicated cases of pancreatic calculi, and in those accompanied 
by disease of other organs and tissues. 

It is most important, while endeavouring to explain the symptoms of 
calculous disease of the pancreatic ducts from a pathological standpoint, 
to remember two things, already briefly referred to, namely, the anatomi¬ 
cal position and local relations of the pancreas, and its physiological func¬ 
tion as a most important digestive organ. Deep-seated and surrounded 
as it is by structures whose organic and functional integrity is of such 
importance to the well-being of the economy, it is easy to see how, for 
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example, from mere enlargement, by mechanical pressure, it could cause 
changes and disturbances the most grave. In one ease, a pancreas, three 
times its normal size, and filled with concretions, so pressed upon the 
aorta as to produce an enormous aneurismal dilatation of that vessel 
above the point of obstruction. 1 In another, the return flow of blood 
through the inferior cava was interfered with to such an extent as to cause 
ascites with oedema of both legs. 2 3 

In a third, w lie re the spleen was found much softened and disinte¬ 
grated, in default of a more suitable explanation, the lesion is attributed to 
compression of the splenic artery and veins by the enlarged, earthy, and 
indurated pancreas ;* while, from pressure upon the excretory ducts of 
the liver, we find jaundice from retention, a condition by no means un¬ 
common. 4 5 When we consider, finally, the local relation between the pan¬ 
creas and the coeliae plexus of nerves, we find ourselves entering upon a 
branch of our subject the most interesting. 

In a large number of the reported cases of pancreatie calculi, pain is 
mentioned as one of the most constant, and, at the same time, one of thfi 
most annoying of symptoms. But it is not one kind of pain only that we 
find described, but rather two, differing essentially in character one from the 
other, and having, in most cases, two entirely distinct modes of causation. 
The one dull, heavy, a sense of weight, a sense of uneasiness, located in the 
epigastrium, lasting, in some cases, throughout the entire attack, 6 7 while, in 
others, it preceded theactual illness of the patient by many years. 6 Theother, 
sharp, severe, sudden in its onset, irregular in its accession, spontaneously 
relieved,yet reoccurring when least expected.* Separately or together these 
two kinds of pain, in different degrees of severity, occur very often in cases of 
calculous disease, and, in seeking for their mode of causation, two conditions 
are, we think, necessary to afford a satisfactory explanation. The various 
sensations at first referred to, varying in degree from a feeling of uneasiness 
orof weight, to pain, generally constant,and, in some instances, quite severe, 
are due, it would appear, to the pressure of a hard and enlarged pancreas 
upon the cmliac plexus of nerves. Although it would seem, at first sight, 
as if the mere presence of calculi within the pancreas would be quite sufli- 

1 Salmade, loc. eit.Portal, loc. cit.DufrSsne, loc. cit. 

2 Dufrisne, quoting Portal’s second case, 6ee Maladie du foie, obs. f, p. 300. 

Clark, loc. cit.Muhlbauer, loc. cit., noticed cedema of extremities of left side only. 

3 Wilson, loc. cit. 

4 Meckel, loc. cit.Fournier, loc. cit.DufriSsne, ibid.Gould, op. cit. § 576. 

.Henry, loc. cit.Friedreich, op. cit. p. 618.Galiati, loc. cit. 

5 Mercklin, loc. cit.Wilson, loc. cit.Clayton, loc. cit.Muhlbauer, loc. 

cit.Fournier, loc. cit.Henry, loc. cit.Gould, op. cit. § 576.Ellioteon, 

Med.-Chirurg. Trans., loc. cit. 

6 Mercklin, ibid.Gould, ibid.Henry, ibid.Galiati, ibid.Pepper, Medi¬ 

cal Ward Notes, Hospital of the Univ. of Pa., 1880. 

7 Schupmann, loc. cit.Wilson, loc. cit.Gould, loc. cit.Clayton, loc. cit. 

.Dufresne, loc. cit...Clark, loc. cit..Fournier, loc. cit.Pepper, loc. cit. 
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cient to account for these subjective symptoms, yet, as it has been remarked, 
the relative insensibility of the excretory ducts of this gland, as compared 
with those of the liver or kidney, renders it improbable that much incon¬ 
venience or pain would he caused, even though they were distended by 
calculous concretions. 1 Whereas, if the coeliac plexus could be so com¬ 
pressed (under circumstances such as we have above described) as to 
suffer atrophy, and even complete destruction of its ganglionic cells, 2 it 
seems very probable that this, or even a far less degree of pressure, would 
produce pain. Our explanation is further borne out by the fact, that, when 
the recumbent posture is assumed, the pain grows worse, 3 * while occasion¬ 
ally it radiates to the back, chest, and even right shoulder. 1 We are, 
therefore, led to conclude that this symptom, pain, is the result of pres¬ 
sure, and may, as has been suggested, be called a cceliac neuralgia. 5 

But when we come to consider the other kind of pain described, another 
and more suitable explanation offers itself. This, the true pancreatic 
colic, the result of the rapid distension of the duct of the gland by a stone 
forcing its way into the duodenum, the walls of the duct spasmodically 
contracting upon it, has been referred to in a former section. From a 
diagnostic point of view this symptom has hut little weight, for it is diffi¬ 
cult to tell, from the character or location of the pain, whether a biliary or 
a pancreatic calculus is being passed; as a pancreatic calculus, in its pas¬ 
sage through the last part of the duct of Wirsung, by pressure on the common 
duct, would produce jaundice as effectually as would one of biliary origin. 6 * 

Before leaving this part of our subject, it is well to refer briefly to 
the existence of mellituria, as a symptom of calculous disease of the 
pancreas, since it occurs with sufficient frequency to demand attention.’ 
In so much obscurity is the morbid anatomy of diabetes mellitus in¬ 
volved, that it would be alike useless and impossible, within the limits of 
this paper, to go at length into the theories that have been advanced as 
to its causation. Suffice it to say that, whereas, in each and every organ 
of the body, the morbid change, of which the con dition known as melli¬ 
turia is the result, has been from time to time located, it seems highly 
improper that the pancreas, as one of the organs of importance, should 
not bear its part of the burden. In one of two 8 cases of calculous disease 
(where, during life, mellituria was present), in which a careful examina¬ 
tion of the coeliac plexus of nerves was made after death, changes consist- 

1 Gross, loc. cit.Bigsby, loc. clt. 5 Klebs, op. cit. s. 514. 

3 Wilson, loc. cit.Gould, op. cit. § 576. 

4 Elliotson, Med. Ch. Trans., loc. cit.Fournier, loc. cit.Pepper, Med. Ward 

Notes, Univ. Hosp., loc. cit. 

5 Klebs, op. cit. s. 541. 8 Friedreich, op. cit. p. 618. 

7 Recklinghausen, op. cit. I. a. and b.Elliotson, Med. Chirurg. Trans.,loc. cit. 

Cawley, loc. cit.Klebs, op. cit. s. 544.Chopart, Maladies des voies urinaires. 

.Cf. Klebs, loc. cit.Pepper, Med. Ward Notes, Univ. Hosp., loc. cit. 

e Klebs, op. cit. s. 544.Recklinghausen, loc. cit. 
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ing in the destruction of a certain number of its ganglionic cells could be 
observed. Now, since it is affirmed that extirpation or atrophy of the 
cceliac plexus will give rise to the presence of sugar in the urine, 1 2 it is 
plain how secondary changes in this plexus of nerves of sufficient gravity 
to bring about this condition, could be produced by the pressure of a 
pancreas, made large and hard by the presence of calculi. And, to go 
further, atrophy of the pancreas will follow' these changes in the cceliac 
plexus as atrophy of the submaxillary glan'd will follow section of the 
vaso-motor nerves supplying it. The appearance of fatty stools after 
mellituria would seem to prove this.* There is no doubt at least that 
atrophy of the cceliac plexus will produce a vaso-motor paralysis through¬ 
out the whole area occupied by the pancreas, for all the vessels have been 
seen enormously dilated, and the spleen engorged and swollen. 3 * 

In regard to those symptoms which are the result of an improper per¬ 
formance of the physiological functions of the gland, due to the presence 
of calculi within it, we can only enumerate, without endeavouring to ex¬ 
plain, the phenomena mentioned in the reported cases. When the main 
excretory duct of the pancreas was entirely blocked up by concretions, 
the symptoms of digestive derangement were of course more marked than 
when the outflow of the pancreatic juice was in whole, or in part, 
permitted. In thirteen cases, we find the actual illness of the patient 
preceded for a variable length of time, and ushered in by more or less 
marked symptoms of gastro-intestinal derangement, accompanied in some 
cases by abdominal pain. During the progress of the disease, these symp¬ 
toms become more persistent, and increased in severity, so that, in many 
cases, the termination of the organic disease in complete duct obstruction 
placed a limit to the patient’s life, while, as has been remarked, we find 
changes in other parts of the body capable of spoiling life, but not of 
causing death. 

In four cases, where, upon post-mortem examination, calculi were found 
in the pancreas, vomiting was one of the most distressing symptoms pre¬ 
sent during life.* In three others, bloody vomiting was noticed. 5 In six 
cases, diarrhoea was present; 6 * in four, melsena; 1 ' while constipation was 
observed in six, 8 and fatty stools in three. 9 

The presence of fat in the stools is a symptom of great importance in 
the recognition of pancreatic disease, 19 but that it is not of absolute diag- 

1 Klebs, op. cit. s. 544. 

2 Fles, cf. Klebs, op. cit. s. 544. 3 Klebs, loc. cit. 

4 Cases reported by De Graaf, Mereklin, Galiati, and Sehupraann. 

5 Wilson, Gould, Clayton. 

6 DeGraaf, Gould, Dufrfene, Henry, McCready, Janeway. 

7 DeGraaf, Elliotson, Gould (two cases). 

8 Galiati, Cawley, Schupmann, Wilson, Clark, Wm. Pepper. 

* Elliotson, Gould, Clark. 

10 This subject will be found discussed at length in the Medico-Chirurgical Trans., 
London, 1832, vol. xviii. p. 76, and elsewhere in the same volume by Lloyd & Bright. 
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nostic value is proven by the well-known fact, that the same condition 
will follow upon the obstruction of the biliary passages. For, while the 
main action of the pancreatic juice upon fats is to cause their emulsifica¬ 
tion, this power is possessed, though to a less extent, by the hile, which, 
like the succus entericus, emulsifies fat, but does so to a degree entirely 
insufficient to meet the needs of the economy. Therefore, it must be 
remembered that not the bile alone, nor the pancreatic juice alone, can 
properly digest fats, but rather that they must act together, mutually 
aiding one another in the performance of this joint function. But since, 
as an emulsifying agent, the pancreatic juice is far more active than the 
bile, it might be argued that fatty stools would be more symptomatic of 
pancreatic than of hepatic disease. But, even should jaundice and fatty 
stools both be present in the same case, it by no means follows that they 
together point to biliary obstruction, for, as has been shown, a pancreatic 
calculus, lodged in the duet of Wirsung just as it enters the duodenum, 
may, by pressure on the common duet, prevent the escape of bile, and 
give rise to jaundice, while, at the same time, by this obstruction, but 
more by preventing the outflow of the pancreatic juice, cause the appear¬ 
ance of fat in the excreta. In proof of the first of these assertions, it 
may be said that in two instances of calculous disease in which the ex¬ 
creta presented a pale or clay-coloured appearance, upon post-mortem 
examination, no morbid alteration of sufficient gravity to cause this con¬ 
dition was found in the liver, and the dilated ducts contained no obstruc¬ 
tion, the common duct opening freely into the duodenum, while the pan¬ 
creatic duct was impervious, being blocked up with calculi. 1 

It is strange that the presence of fat is noted in so few cases of this 
pancreatic disease, and, since the condition is one of some rarity, we will 
append an abstract of the three cases in which it was observed. 

Case I. 2 H. M., jet. 57; derangement of digestion for some years; fat 
noticed in urine, one month later also in excreta. In a short time fat 
oozed away from lower bowel without intermission or volition. Pain, pro¬ 
gressive emaciation, and death from exhaustion. Autopsy: Liver con¬ 
gested, ducts dilated but healthy. Pancreatic duct at duodenal end com¬ 
pletely blocked up by a mass of calculous matter. 

Case II. 3 W. P., aat. 45, had pain, diarrhoea, melama; blood disap¬ 
peared from, and fat appeared in stools and urine ; amount of fat and 
severity of pain diminished as death approached ; sugar appeared in urine ; 
exhaustion, death. Autopsy: Liver, gall-bladder, and bile-ducts sound. 
Pancreatic duct and its larger branches crammed with calculi. 

Case III. 4 Man, set. 40, had several attacks of hemorrhage from bowels ; 
diarrhoea and constipation alternated; tenderness in epigastrium, pain ; 
fat in stools (apparently only after articles containing fat had been eaten) ; 
no fat in urine ; jaundice ; death in coma. Autopsy : Liver rather small 
and dark-coloured; ducts dilated, contained no obstruction, free opening 
into common duct. Pancreatic duct obliterated at duodenal end. 

1 Gould, op. cit. § 576.Clark, loc. cit. 

2 Clark. 3 Elliotson, Med.-Ckir. TraDS., loc. cit. 4 Gould, § 576. 
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There have been discussed up to this point the symptoms which may be 
considered most characteristic of calculous disease of the pancreas, but 
there are certain others mentioned which it may be well to refer to. The 
appetite, “ inordinate,” 1 “ craving,” 2 “ ravenous,” 3 especially in those 
cases where large quantities of fat passed away undigested, has been said 
to be impaired, tending in some cases toward complete anorexia. 4 As a 
natural result of the crippled condition of the nutritive processes, pro¬ 
gressive emaciation, 5 accompanied by debility, 6 and followed by extreme 
prostration and exhaustion, would be expected. 7 Nothing worthy of com¬ 
ment is to be noticed with regard to the circulatory, respiratory, or nervous 
systems; whatever derangement we find mentioned can all be explained 
by the presence of other lesions, complicating the pancreatic disease. A 
most interesting condition is met with when we come to consider changes 
present in the urine. It will be seen, in the three cases already recorded, 
in which fat was found in the stools, that in two, fat passed away with 
the urinary secretion, and indeed, in one, made its appearance one month 
before it was detected in the excreta, and in such quantity as to float, 
when cool, in greasy cakes upon the surface. 8 Lastly, a peculiar colour of 
the skin, which is believed by some to be pathognomonic of pancreatic 
disease, must be mentioned, in connection with three cases of calculous 
affection in which it was observed. In them the appearance presented is 
variously described as being unhealthy, pale-yellow, dirty or earthy, and 
seems, except in one case, in which it was confined to the face, to have 
been general. 

The ordinary methods of physical examination offer some partial assist¬ 
ance in the recognition of calculous disease of the pancreas. By palpa¬ 
tion it is most difficult to recognize the position of this organ in health. 
“ By deeply depressing the abdominal walls about a lmnd’s-breadth below 
the umbilicus, by then rolling the subjacent parts under the hand (the 
stomach and colon must be empty), it might be possible to detect it in an 
individual who is thin and whose tissues are lax.” 9 In a case where the 
size of the pancreas is only slightly increased by the presence of calculi, 
on careful palpation, it might be possible to detect a feeling of resistance, 
although when the gland is markedly enlarged, as in one of the reported 
cases of this affection (by an enormous stone formation situated in its 
tail, and the presence of a scirrhus at its head), a tumour of cartilaginous 
hardness might be perceived after careful examination of the abdomen. 
In the case referred to, the tumour was fiat, slightly movable, and sensitive 
to the touch. 10 This is the only instance of this affection in which a 

1 Clark. 2 Gould. 3 Wm. Pepper. 

4 Schupmann.Fournier. 6 Clayton, Clark, Wm. Pepper. 

6 De Graaf, Dulifene, Clark. 1 Fournier. 

8 Clark, Wilson, Henry, Janeway. 

9 Sir Wm. Jenner, British Med. Journal, Jan. 16, 1869, p. 42. 


10 Schupmann. 
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local examination was made, except in three instances where a large 
cyst was the result of duct obstruction, 1 and in a fourth, where an enor¬ 
mous abscess, situated in the head of the gland and filled with calculi, 
caused the appearance of a localized epigastric swelling. 2 The diagnosis 
of abdominal tumours, as is well known, is extremely difficult, and is not 
a subject which it is our intention to discuss. To distinguish such a con¬ 
dition as we first described from a scirrhus involving the pyloric end of 
the stomach, or an induration of the left lobe of the liver, would, by 
physical exploration alone, be most difficult; while the characteristic 
thrill and bruit of an aneurism might be simulated by the rush of blood 
through an abdominal aorta compressed by an enlarged pancreas. 3 And 
so it is with cysts of this viscus, which can only be recognized by their 
situation, deep in the region of the pancreas, their round or oval shape, 
smooth surface, and the sense of fluctuation imparted to the touch, 4 5 while 
in both these, conditions the general symptoms, which have been mentioned 
as more or less characteristic of calculous disease, would be of aid in de¬ 
termining upon a diagnosis. 

III. Duration and Termination. 

No decided laws can be laid down with regard to the duration and ter¬ 
mination of this affection. So rare is it to find a pure uncomplicated case 
of calculous disease, that any generalization would be impossible; never¬ 
theless, taking all those cases in which both clinical history and post¬ 
mortem examination are recorded, we find death from exhaustion or 
asthenia one of the most frequent of all terminations. In four cases, 
diabetes was the cause of death ; 3 in one, rupture of an aneurism produced 
by the disease itself ; 6 in another, internal hemorrhage, consequent upon 
a laceration of the pancreas, the calculus escaping into the peritoneal 
cavity. 7 Pneumonia is referred to in one case as hastening the fatal issue, 8 
while aortic disease, 9 an accident of pregnancy, 19 and albuminuria and 
phlebitis 11 are each mentioned as having placed a limit to life. 
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